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METHOD OF USING WOOD CHIPS IN BREWING MALT BEVERAGES 



ROSS-REFERENCE TO RELATES APPLICATION 



Not applicable . 



STATEMENT REGARDING FEDERALLY SPONSORED 
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Not applicable . 
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[0001] 



1 H 



e present invention qeneral 



i. VV _L I 1 V.J 



More oert lea la 



I 0 



relates to a method of brewinq ma 



beverages' using wood chips. The wood cnips are preferably 
toasted oak chips. 
Bac kg round of the Art 



[0002] 



Wood and its 



effects on flavor n a v e 



1 V _ _»„ 



the wine and distilled beveraqe industries for hundreds c 



y e a r s . 



. 1 ij 1 i v v v i. : 1 — 



a 



nd distilled spirits are dependent on 



trie flavors, balance, and round mellowness that can only 



Y" ■ r T ' ~~< 1'" ' •* 



V" T ' IS , 1 " V" - 



) r e s e n c e o t" w o o d 



[0003] 



Many w i nes 



distilled s p 1 r 



:i r 



"1 o w 



o e a o r 



mat urea in oaP 



s k s . 



g e r; e r a ^ a 1 s c u => s 1 o n 



m a tur a t i on of d i s 1 1 1 1 e a b e v e raqes a n a t In e a unstructi o n 



1 a S rl s 



- r 



w 



_-■ V.' 



"i 1 0; r 



V s ^ n 



B e v e r a a e s 



i renaj 



-s o 1 r 



I Science and Technology Vol . 





( 1 G G 



oaaes 9 5 - 101. Th 



e disci o£ a re o t a 



1.1 of the -Above 



■a rtic 1_ 



es , a 



nd of all other articles and patents recited 



1 j- J- . 1 f 



t 1 i 1 i \ t 
j_ a .x. i. y 



o L. 1- 



rth 



[0004] 



a:".is!ii or one ma tar a 



Ion of dis toiled spirits in 



a k o asks is c c> m p 1 e x o a t has bee o me better u n d e r s t. o o d i n 



r e c e at ve a r s . 



or oxoinoo;, some r 



t — * . t- 



r o n 1 n c x o a t e s 



one maturation 



o 1. v 



t. no ex c rac t i. or 



of wood components into the distilled spirit which increases 
the s c> 1 u o 1 1 i t. y of :: e r tain e s t e r s i n t. n e a q u e o u s e t n a n o 1 



oe r eb y aecreac in a tooerr voiatn i toy a no 



i i "3: * - 1 — 



n e i r n e a <; 



Tn i s i n t. a rr 



Z, *- , -f ,=1 C* 
1 t a ^ ^ 



one aroma of the 



ma 



a red sorrit. 3ee , for example, 1. liuo 



et_ al . , "The 



Influence -of Men - vol a t i 1 e Const rt 



;o t :o e Sxtrac t. i. o n o f 



I ran; 



^ 1.1 



0 0 I 



1 7 - 1 

\/ ■: i 



( 1 32 ) , raooos 447 - 4:2; Connor, 'toale of Crqanic Acids in 



Katuration o f Distilled Soirits in Oak Cases", o . Inst 



.o r 



— f 



4 ) , pag 



ad Ceo. 



j ^ 4 ■ _* .4- 



1 omer 



c U'JO U l 



"O 



1 ^ c. - 



e r s 



lode 1 3d i. r i t 



Solutions and Malt Whiskies", 



t)d Au r i ■:: . , Vo 1. . 6 6 



(1134) , paqes 



4 5 
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:-C V 



ci 



1 re sear oners have also disclosed the use of 



a k ex o r a 



t. (o e i t n e r recla c e o r 3 o; p p 1 e me n t the maturation 



1. '.a j_ .1.1 i l J_ x 'I: O S p L j- _ O _L . 



■ ^1 K ^ CX ^ ^ O 



on ot t , ori 



m i. 



.pi' a . hot a discussion or tho 



creraration o> f and chemica 



T" 



"1 



S 0 



Pueon, e t 
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a 1 . , " P r i n c i p 1 e s e f Pre p a ration a n d C hi e rr i i c a 1 C o n l p 



c omme r c r a 



Oa 



k Woe d Ex: rac t s 



in rid YO 



ana 



na i' a i a 



iTitous, Elditae>r) paoes 



16/, Elsevier 



e'eience, Amsterdam { 1 9 -z C) ) . 



[0006] 



na ve 



a 



so been saqoexted for tne 



it i at ara: i 



r v i n f — 2- 



a v ~ 1 e d is 4- i lie d 



1 V" 



exaiTioIe, Mi'Seciale, ena. u_J_-, s uora ana 



i , e t a i . , s up r a 



[0007] 



c n t'-E- .a e.a l 



:i o ... v a "... v 



airee ted 



ne 



f lavori are: aromas found in oeer. For e: 



a mo .1 e , 



tne flavor 



r e s n o 1 d s of c oems- o u u d s i n fo e e r a re d i s i' ' ; s s o d [ r. Gardner , e t 



a 1 . , M Appl moat ion 



f Proper: y-Act ivi t y r.ela: ieeoships and 



..- T a .r u - 1 r e 



21 — 



o z 1 v i t v Re 1 a : i ons n i. ps 



f f 



T .2, -~, >- -i ,--2i ] 



V 1 1 



11 /I C. 



1 -1 
1 J 



Ma i 



21 C 



ci 



f f 



n 



r la vers ana: aromas fe'und i 



b e c j r 



i ;o c .1. u d i n q , f 



xamo 1. e , tne t one 



i <_) .z- u o 



a; cad 



f erment a t 



or. a it. 10 



It has also been proposed to age 



o r ma 



o a 



s -: s , 



lud 



a a 



s k s o r e v i o u s 1 v used 



t j mature 



.2i ,--12; 

„\ _L — 



t l 1 led sp i ri:s 



a n a w i n e s 



ee A i re ii , 



raeer 



r a 



i p ■ ■■ -i 



t i na] r c r vo.. 



nme .r i 



e .re we r , v. 



o aqes 



A lie n a 1 - o d i s a 1 o s e s 



eld era 



eh ins to a 



conditioning tank eo a a -a 



t he Dee r . 



[0008] 



In a process unrelated to maturing or aging beer, U.S. 



paten 



ill / ^ -i 



t h e 



sm 



all b 



including we aid, te- col 



iect 



o rocioitates t c u n ei i n t o a m d u r ■ i no 



s s 



_i i i ; 0l t ' _j 



he beer from undue 



v- ■ t- 



WKl 0HOH7 1 





[0009] 



r o 



< ; r 



detailed discussion of the art of brewing 



see 



The Pro or. 



a ± n r e w e r , n a s t e r nrewer 



71 _ 



: 1 oa 



'1 Hot r ma nn Press, 3t . Louis, Ml 



■1 ■'■ ; 



[0010] 



d i s c u s s 



ed above, tnere is a recognition that 



ma. : .iriro or aqino beer in 



tne Presence of oak barrel s or 



:cs provides cert, a in desiraoie flavor onarae 



>^ r" 1 s r 1 c s 



tne beer . Howeve 



n 



awoa ck is onat tne chics 



; .a r r e r 



d i s i n feet ed 



o r 6' 



at sooi 



1 z. 



- } f 



a 1 n c o r ma o a r a t i o n t 



V 



Mo r eo ve r , 



if wood chips are 



ased these must be removed before the beer 



i. s o a c k a q e d 



A 1 s 1 :» , r. h • • no 1 n a o f b e e r 1 n 



WC'OG < 



:* .a s k s i s r 



eceaduc .1 ve t o 



r ego. 1. re men 



e f 



— . f- -, ■ V • 1 



Ace:ordingiy, it wouio be asefal. to obtain the benefits of 



ma caring or aging beer in the presence of voce 



1 n 



process which can be east iy rntegr 



.1 n t. 



1 - ■ j 



anal brewi 



to 



ans . 



h R I E F SUMMARY OF THE INVENTION 



[0011] 



r ,^ 



ove re c 



r e r 



1 V" 1 



rn 



o r 



a 1 a o e r 



ma I t be ve race s 



re 



s p e o i f i c a 1 1 y , t. h i s n e w p roc- e s s u t i 1. i z e s w o o d c h i p s t o 



provide such characteristics 



o L 



he malt be ve r a <: 



Prefe rabiv, t ne wo 00 chips are oa c chips a no a a vans a gee u s 



t h e w o o ci chips are toasted. A 1 1 h o u g n e 



v V r~ 



ci e l_ o 



of 



w ood 



h rps 



.i V >... t„ 



1 1 . p g r 



a 1 
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t h o. malt b e v e r a g e , i r. a preferr e d e mb o a i me n t o f t h e 



i n ■■ / e n 1 1 o n , t. n a? w ■:> r 



j d c hip 3 a 



re a 'it aeci a 1 rec: i y 



hot. wort 



The addition af wood ariios ta not wort car be easilv and 



ado an t a a: eC'O 



:i ra t eo in: o n 3 rma 1 orow l r 



/■a ra t ioni 



s i/.ce 3 t ex i 1 i. za: ion -:> f too w ao d :r.:os will oooo r In hot wort 



anol tno waxoi 



a n t n e n 



for examole, b 



r'O 



mov* 



aai from 



w 



ort a Ion a wi 



n 



c r~ ab . The woe d aaoi oio 



an oe 



adoied 



he foot wort in the brew foot t ie or - In the hot wort tank. 



The ma I t ;:everaaos made no i 1 i z i 



is new or a oe3 3 oa<s 



r t a. l n 



oa-3 o roi)a.le flavor ooat oo: on.a:i:s oo; fa-und in mal 



oea r e r 



made lav a: oraaena nan o 1 iTiothocis 



[0012] 



1 e 



f one i nven: i : n orav ajeo a ma t r.od 



3 



wO'Oii on i 03 o o 



ra ; anai fermeratina ah 



rt to 



o ran 



f o rmeaaa;; mala oever 



[0013] 



i . 1 ^ A' I. 



3'd chips a: an be r-ina/oa la a- fore ar after 



fermentation step. For example, if the a:hip 



le, tnev 



-a an r>e 



caoaven i en a 1 v removed a 1 : iaar w i t h t ne a rob . 1 f 



ne 



od ariico fbaat 



be removed with soroornri 



s a a 



i _ t- 1 I : ; a 0 j. \ ~zi i 



"HE 1 W 0 1 3 1 ' 



d 



1 O 3: 



r 



ox a. 



e wor: a sing a "tea baq" appr/ach 



ax amp le , 



the wo 3'd 



h i o 



i t- 1 



oat in a noyaus container 



waa i 



s a a 



we i ai 



l r j i 



.z. r- C ' 1 r 



aa r e 



vo a o :i 



n i p ; s a 



..came r aeo r n 



h .z. 



rt . 



[0014] 



An at nor 



t af tne invanticm provides a 



met.nad af 



hi r e w i n :f malt b e \' oraqes a a>mp> r i s l n :j p r epari n g w a r t ; f e r me n 1 1 n g 



_ a~ 



Mkl 501 2707 I 





the w:>rt in the presence of w:od chips to produce a 
fermented malt beverage; and removing the wood cups from 
t n e f e r me n ted m a I 1. o e v e t a j e . 



[0015] 



CI . i 



invention provides a met nod 



f brewing mail oeve. rages comprising preparing hot wort; and 



fermentino coo Lea wo r t r o p roa j,ce a f e r men tea m 



1 ■ r 



w n e v 



~e i n a wa t e r o->: *: r 



A 



iiifO ^ 0' o; n 



hot wort, tne ceded wort, or the fermer.tei malt beverage 



[0016] 



A stili fur 



r rn h t" 
^_ J. 1 , — 



t n e; 



i n v e n t i o n o r o v i. d e s a 



me c h o d o f b r e w i .n a i a , i i t. b e v e r a. g e s c ompri s i n g pre p a. r i n c a 



niash; adding wo 



] DC 



m a s h ; s e p a r a t i n g w or: fro m 



t n e ma s n ; a n d for m 



i n 



the 



: p rod a is- a fermented 



~, - 1 4- 

1 no 1 L 



eve rage; . Alio-' an 



i cr 'A' 0. ' 1 



.j d a hi p s c a n o 



o o -L -l y 



secara t ed f rom 



1 1 e r 



[0017] 



smooc imen t .5 



i n 



vent ion , 



it 



is preferred that 



the wo to; cnios are either American or 



Frer.cn oak and nr. at 



tney arc- tea 



[0018] 



: n o 



b e c 1 1 



t- • 



i n v e n t i o n f t h e r o fore, 



d 



methods 



1 WV0OCI 



its in tne brewing of malt 



beverages of tf 



arcvo 



je : 



[0019] 



(a) which provide malt beverages which exhibi 



interest l no org 



p r opern 



[0020] 



wn 1 



— i— V - 1 J" K 



de 



i L I CI j_ 



i r 



- h t- 



n 



cloned ic not 



n a C' t n e i j naesiia o ± e no t 
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[0021] 



.'h i 



r, ^ 



can be easily integrated into norrnai brewing 



ope rat ions . 



[0022] 



These and still 



"id advent 



q e s 



P r e s e r 



i n vea o i c 



apparen:. from the 



oe scriot ion 



below. H jweve r , a h i s deso ri pt ion is inly of one preferred 
embodiment s . The c 1 o ims anoa id , the re f o re , oe loo ked to i 



o rde r 



(J :i S S 'z? 



3O0 oe a L" 



f- r - 



DETAILED DESCRIPTION Ob' THE INVENTION 



[0023] 



Many of the: o omoourds responsible for cent rioat i n 



certain flavors and aromas to hever^qes when ■one 1 / are aaed 



i n wood cas <s are de ri ved f rem the de z radeoi 



a ra 



TTi r"" Y~ ("'' T Y i ! O 



■ - 1 



3 ( • d 



a s o i ny 0 ! r 



~ia r r i no ; 



o e- c: a. s < ci a r' ._ n a its f a lo ri:a: l o n . 



J r 3' 



Mos eda 1 e , e t 



a 1 . , s apra . Inere are a number of suppliers of wood barrels 
and wood oni os . To r example , oa o burr e 1 s and oa k on ips are 



i p ; t e 4 ~ ^'C)i^ la r re 



e r o , 



<- 1 / 



a 1 1 1 o r i"i i a . 



ps a 



oe - - 



d w i z. n a 



1 ight , medi urn, or h^- 



v / 



o a s t , w h n c n o a n v a r y i. n o: o 1 o r f r o>m 



~moe r 



a imost b 1 a c k 



nun i zeo 



"~ 1 — ' i — 1 



r e a 



a o 



[0024] 



red size and /or configurations o 



woo d 



:: n i p s c a n b e emp i r i c a 1 1 y o p t i in i z e d d e p e n d i n g o n z h e s p> e c i f i c 



process parameters of one orewma process 



lb.) v i o u s 



s m a l o e r o 0 o o s 



, greater sarr ace 



a eras : . . y oe e^ 



x t r a o t . ;-: o w e v e r , 



w c_.' o o c n 



MKI 





should not be so small 



l 1 r i k^. 



ha 



relates 



q e 



a r 



f 



cui 



reno v 



T 



x a no 



a k v, 



d chios u 1 1 1 i z e d i n t h 



1 c 



e to: 



o / u " 



eono most common; ; acoa 



1 / S " 



3 



ii 



o i n 



wider 



{ wirn 



•i " 



oe o ag mo s t 



ommon ) ; ana aceout Oit 



1 1 



3/16" thick 



(with 1/8" being most common) . Generally, wood croipe i; 



s a ;: n 



cx 



r a 



nge would be acceptable in most appltca 



c n o a q n o a n e r s i z e 



n c! ccntir^rati o n s w o a 



.Ld also be 



act or v aepe 



g on 



ne oa ramer e r s 



e brewing 



[0025] 



t"Tl r _. 



^ -J_ -L. _< '/V _L_ . i 



axpe run 



w e r 



nd acted to ascertain 



trie effects certain * x aging" scnemes would have on the tlavo 



c n r a c 



cterrstios of malt bevera 



S o e c i. t i a a 1 1 y , variou 



types of oak chips were no r lie 



ed in a number o>f different 



ways m the course o f making a pasteurized, conventional 
Aimer 1 can-sty le lager beer . 
Example 1 



£0026] 



In this e x a mp le, the use of four- d i f f e r e n t t y p e s of oak 



w o o) d chips i n bre w 1 n g w ere e v aluated: 



[0027] 



1 ) Arne r i 



o a k s h i ro 



a i ■■i-^r 



eras alba) with a medium 



ro i u s to 



[0028] 



: h oak chip c { Q u e j reus 



i C 7 1 >~ ^ 



th a medium 



oast 



[0029] 



at chins 



ueitus rc-bur) 



h a medium 



r"- 



- y - 



MKi ^)i:?u 





[0030] 



i 4 ) F r e ri c h o a k c h ios ( 



? 7 rr) 



a t r: a a e a v v 



[0031] 



c4 b . ^ v ^ fa a k a a i o -a w e r e a o t dined i i' o m B a rrel 



Bullae r" s , 



I r ■ 



a ^ i 



, 1 



[0032] 



An ext 



*a ^ L L a a. L. 



e f a a a h t y p e a t o a k c n 1 p was made by 



autocLavina for 3 0 minutes at 1 2 1 "AG a Beat "LOG ml water ana 



a b o a a 13. o g 



n i o s 



.i n a 



a lion cannister. Eacr 



cann later was cooled and z hen abc>at 3 gallons of a 
convent ion a 1 Aire r lcan-a ty le leqer beer' was aolded :o each 



n n i s t e r . 



:dnni;:ter was tnen acred at 3 o A 7 for about 



/ - 1. 0 da ys . 



o e e r 'a' a s 



tnen bat t led and 



[0033] 



o o 



c e a- r w a s c n 



e o 



l a 



e 



ana .1 vs is to r 



r to i ; o w r n q 



CO' nor; e n z. a 



a e La 1 io 



a yae , 



• t v p. r. 



e , o s a ^ a a 



y - 



prop 



^w'J a. ^ t; 



am 



o 



a 1 c:o:Oj 1 , i so amy 1 a 1 eenoi , i sooo: y 1 ao:e race, ear: y 1 bur anoat e , 
1 s oamv 1 aceta: e , eii a :e: y 1 , a no pent aned bone . Tnese volatile 



a amp o n e n t s pro o r i d e :er:a 



f .1 a vo r 



e r r s. a r 



finisned mala beverage. The same conventional American 



a y 1 e 1 a g e r b ee r , b a a w i o h ne_ e x p o s a r e 



he oa k ah i ps 



s e a v e 



[0034] 



The volatile analysis on each samoie indicated that th 



beer aqed w i z. h medium oc 



Fre n c h 



s naci some a us 



noaher r usel 



Lis a mo o one 



rata 



a o 



a 



r r < - ; 



o no 



t- h ,=> < 



n e r b e 



aeo woti"] oa k 



made with 



• . L vz; _i_ -_ t ^ i L _ a 



t '„ .Zj v- ^ ^ >' ■ ■■ x , 



j_ / - L L \„\ Jul O J. ^ 



a .: 



French oak carps, ana heavy toast French oak chips showed 



Oki - 





the same or slightly low; 



tnar 



i n 



b e e r 



[0035] 



<j verali , trie volatile a a a 1 y s i s> of e a c h b e e r s nowe d n o 



i. g n i r r 



ci iff 



w h 1 c a w a s c o a firmed b y a n i. n f o r ma 1 



t est 



each beer 



[' Hp. i_ ^ \, T p n ^ ■: j r" 3 



1 s om 



xamp i e 



[0036] 



I n t. his e x a mp 1 e , t h e 



of hea 



ivy 



C) a s t e d F r e n o h o a k 



1 p s i u b r e w i n g w e r e evaluated. ' T h e h e a v y t. oast e d French 



a c ra a p s w 



-vere obtained from Barrel Builder's, Inc. 



ruction of trie oak flavor was 



; acre at tour or tier 



a d::i o a s 



a n d s p> e c 1 a 1. b r e 



w 



re made a s in a 



t r 



j_ . i 



>: tract i o n s a n e m e s : 



[0037] 
[0038] 



1 



a a r na 



the b 



aaiaa the 



n t Zi f 



wi t 



Wl 



;> a 



a i p s a t 



F 



a a i.ps at 7 F J F 



[0039] 



ate 



x t r a a 



.q pJ r- - ,~* 



[0040] 



\ 4 / 



nrgn temper 



-- T " i r p 



W 



a- r e x t r <: 



a tied to beer ana 



ag l ng 



the beer wit a 



o a k < 



:aa ip s at j. 7 - F 



[0041] 



r TH- o 



iia 



a' o a 



K 1 i «- 



[0042] 



The uak carps ar.cl/or the nigh temperature extract were 



a in tlae amount: (or equivalent amount in the case ad" 



r 



p> 



extract) of about 



g ■ gal of beer (about llb'O ppm; 



Trie 



hi i a h t emp e r a t u r e w a t e r extract was p r e p a r e a i : i a n a a t oj c i a v e 



deseribed in Examoie 1. 



beer' a sea Ir 



is ex OS' rime 



; p p. y 

A. T * ^ 



.mo i e s were 



f ' t_ ^ * » h-' Ci L. u j„ 1— — 



tne aging peraoa 



Ml- 



A '.:cn:r.'jl beer was also atila 



z ^ a 



r: Ex a in pi 



y i e i a cj e r ) 



1 ;ar 

untreated co n v entio n a I Ame r i c a n - s 
[0043] . : a:. a . o - ci ine rour beers a n a the c o a t r o 1 were 

s a em it r e a f o r s e nsory t e s t i n g b y a s e v e n me mb e r round t a b i e 
p a n e i . T h e pan e. 1 w a s asked to describ e t a e di Ateien s <e s 



becwee n the f i v e b e e r s 
i 



T n e r e s u 1 1 ; 



s a re 



mm a r i z e d in T a bie 



[0044] 



o e c 



A j. ■ i v,. K-' 



A p hi e n o 1. i c a n d s p i c y f .1 a v o r w a s c a>mni< j :". t o a .11 four 

brew; , but with varying intensities. The brew aged 
at ^ : z : F had the most phenol:, c flavor, while the 



a] 



brew aged witn omp 
The hrgn tempe 



t. 



3 / " h had t he 



east 



s p a 



a v o r 



ra. u 



re water extract imparted more phenol i 



and spicy flavor' than 



_■■ 1 1 k^V 



3 +" 



17 



a .one . 



TD ^ 4- U 



brews wrtn nigh temperature water extract 'were fairly 



s Lim r a r 



ne control had 



rang suiphidic flavor which 



w a s n o t i 


'] o t e d in a n y 


of the s p e 
Table 1 


c i a 1 brews . 




Control 


Chips (ft 37 F 


Chips u 75° F 


High Temp. 
Water Extract 


High Temp. 
Water Extract 
and Chips ( a 37 F 


suiphidic burnt 
[Libber 

slightly hoppy 


phenolic 

slightly sulpliidic 
slightly fruity 


phenolic - most 


phenolic 


phenolic 


slightly fruit\ 


spicy clove - less 
than other three 
oak chip brews 


spicy. 'clove 


spicy/clove 


spicy '''clove 


b x ample 


3 









[0045] 



a a k cliios . 



Two pilot orews were made using neavy teas tea Frencn 
T h e o a k c h i o s w e r e o brained from Barrel 





Builcle 



ci c h b r ew was 



r- t ; t - p, r - r 1 pj 



, aitoo r a can- s t y ae 



1 a g e r . In o a e brew (Brew # 1 ) , a b o u t. 3 3 p pm o f heavy toasted 



c n c a K o a i p a 



q/40 latere) were: added to hot wort 



7\ -P - .-- K - -■- v- - 



h ;"~v ■ r 



in the 



1 1 J L 



r t tank 



- 1- ^ 



ios ard the t rub 



w e r *; 



removed and then toe wore 



a conventional manner into a final beer. 



[0046] 



In the second brew (Brew ft 2 ) , about 



opm of neavy 



r ruscon ; jd a 



re aoaed to 



he sooled wort at 



t e rmen cat: on 



doe 



■=i a 



n a o s w e r e 



auto-:: laved i n 



the oresence o f Water be fore t n e i r acid.it 



1 1 



fermentation ,<e: tie to p r>=* vena <:: o n z a in i n a t i o n o t true 



'me n 



urn 



were? a 



r ciea ,; ± on a 



VV J.. . 



1. v V „ L 



[0047] 



f- e : : k-h 



. o r w , 



*-■ ( 



:>n t r o 1 , wa 



fermented and 



finished withciut the use of oa,< chips. 



[0048] 



Ail three brewa were beta leu and pasteurized 



a 



~1 >Y ["!H ,~ 1 



- a f > y 



table description. The QJA meaaedo 



a ay 



described rr 



detail in C. KcCredv, et a_l., Boob Tech 



a o 1 o 



8 , j O ~'i 1 



[0049] 



seve n -membe r 



t .a b a e 



amp a e 



r a t ~" r 



r i oute: 



be s e" bt'-e r s . 



cx 



11 three oroducts to be relatively similar 



.v i l . . i . ' =: 



on t r o 



a n a 



M K .3 I.I 

J_J ^_ — U 



TT i.^> ._, 1. 1 1 'vj 



^. i 1 



:j ^ m 1 1 ' j r . 



1 o .a n d t c 



a ^ 



e cane. 



1 - C /-"-I 



u 



r a 



ueri^e 



this as a defeat. Ail three products were perceived as 



ir. a no n auic ^J/ 



w h e r 



i 



a 



bem q fruitier and less bitter t h a n a n ormal p r o d uction 
conventi onal American-style lager. 
[0050] These product 3 were tnen given to the descriptive panel 

? a m p 1 e 5 w e r e o r e s e n 
t <j t h e p a nel i n r a n d o m o r d e r . C h aract e r me a n s a e r e 
calculated an d significant, d 1 f f e r e n c e s bet w e e r. : !a e scores of 
e a c h a t c r i b u t e w e re d e t e r mined t h r o u g h a n a n .a 1 y sis o f 
variance. Where significant differences were found, a 
multiple range test was used to differentiate means. Scores 
sharing a common letter are not statistically 'different at 
the 9 5-: level. Significant differences were found in 
fruit y/estery character- and su.lph.idic/ tic character . Brew 

J. Vv CL O . " ! _L i i i. i_ A. >„ 

n a r a c t e r and significantly 1 o w e r i n 



— 1 i- 1 • - }- -, 
U n L 1 v i J 



^.a . 1 l._ .i_ 



L,- J i < _-i ^ 1 ■ j 1 



t^i t~ >' r> 



o 3 rT.n 1 .-1 1 m 



su^pnioic/tic cnaracter tnan 



the control and Brew #2 



ble 



Round Tabic Results 


Co ntrol 


Brew U\ 
(chips added to hot wort) 


Brew #2 
(chips added to fermentation) 


1' ruity 


Fruity 


Fruity Ester \ 


Sweet 


tow to Moderate Bitterness 


Slightly Maltv 


Dr\ Astringent 


Sweet 


Slightly Diacetyl 


Low to Moderate Bitterness 


Dry -'Astringent 


Low to Moderate Bitterness 


Sulphidie tic 


Moderate Body 


Moderate Bod\ 






Dry Astringent 






Most similar to C ontrol 



M K 1 ^n\:-<r 



# 



ANALYSIS OF VARIANC E 


f 1 li *i i" ■ t ft k i v; t a* 
V_ 1 1 il I «1 L H 1 I > 1 1 i. 


MEAN SCORES 


1 T i.\ 1 u v 


I .evel of 
Significance 


C ontrol 


Brew #1 


Brew #2 


Aroma Strength 


10.1 


10.3 


10.6 


0 76 


NSD 


F i" li i ty , H s t c ry C h a r a c t e r 


8.0 h 


9.0 A 


8.4 Ali 


4 18 


97.8° o 


Hop Character 


7 8 


7.9 


7.7 


0 14 


NSD 


VI a 1 1 y Grainy Character 


8 1 


7.2 


/ . / 


2 86 


NSD 


S li 1 p h i d i c ti c C h a rac te r 


5.5 V 


4 8 !i 


5.5 A 


3 18 


95.0% 


Diacetvi Character 


3 4 


3.4 


3.9 


1 45 


NSD 


Bitterness 


9 6 


9.5 


9.3 


0 24 


NSD 


Body 


9.9 


10.0 


10 2 


0 87 


NSD 


Aftertaste 


10.0 


10.3 


10 1 


0 23 


NSD 


n=23 



Example 4 

:[0051] A larger volume brew was prepared in accordance with 

the procedure for Srew ft 1 ir. Tables 1 and 3 except uhat 
alcO'Ut : 0 J ppm of c-a k chips were iadec oo the ooc wort . 

[0052] This brew was then evaluated ir. a consumer test which 

was compriseul of oo~er 2ho beer drinkers. (other brews tested 
iioclude-d other prot otype beers, beers currently marketed by 
the assignee of the present invention, and some competitive' 
national brand beers. Among ctner findings from this 
consumer test, the 330 ppm oak o*hip orew was significantly 
better liked than a. major c jmpe: i.t ive national brand beer. 
The general son elusion of the consumer test was that the 300 




A 
4 





p p rri oak c hi i p b r e w a c h lev e d the h lqhe s t a c ceptan c e a m o n g t h e 



t 'O t d i t O 5 t P O p U 1 



di; ji i . 



1 j t h e r ■ C o .n sicierat i o n s and bmb o dime :a t s 



[0053] 



T 



auisi ce ur.derstooa :har by net wort we 



. ; t a temoerature of at least about. 1. ak5 ; r, preferahiv ae 



least about 1 7 0 AF . The 



h ould he la c t encu g h s o that it 



f" f i 



"1 p T ■ 



ex t r 



— ■ r: ! i 



r "i r o s . 



t v 



J. ■ ■ l 



1 J.. 



a vi rormoeiat 



o r t w ill o e t ) e t w e e ra a. b o u t 



1 a : - 1 : 



. < * ^ — \ 



aooa t 2 0 0 



It: should be understood that, bv 



oied wort we mean wor" wn i 



a r a r a seep t ao i.e 



mpe rata re 



f e r men tat : or 



[0054] 



Methods of removing particulates su:n as wood ships 



e rme n a a r i o: 



\ raeurum are wool known to t h o s s 



skilled In the arc. Far example, any wood ohips which 



e in 



she hot wort 



an o 



r em o v e d alsoq wit n t h e t x. u b 



not wo rt settinc rank or in tne v/hirloo :1 . Also, 



i , t- 



n t. .r i f u g a 1, f lctat ion, o r filer a t i o n e q u i pme n t ( e . g . , a 



5 o: r o o n s a c n a s 



1 '-.y f_ 



ask 



j n jO c U ' 01 



.remove the wood 



o r i r 



1,7 I ^1 ~\ 



a r 



adds oi d 1 root 1 v 



o tne worn 



A 1 1 e r not i v e 1 y , 



tne wood o:nios car 



at reduced in: <: 



w o i t. n s 1 n 



t e a b a g" a opr o a c n . "o r e x a mp 1 e , t h e w o od c naps c a n b e p a: 



n to a c o n t a i n e 



(e.g., a bag ) made of 



compatible porous 



material anoi hung into the tane ware:, holds the wort. A 
suitably weighted container should be used 11 the wood ohips 



hi 



o v f c; 



enoen c v 



ci - . 



- 1 5 - 



Mkf I J 707 1 





[0055] 



Alternatively, it should be understood that we a 



o o 



e n v i 3 i o n addi n g w ■ o o d chips t o t h e br e w ke: tl e d u r i n g t h e 
wort f i i 1 i n g p r o cess. 1' h e t e rnp e rature of t h e wore a t this 



pom: wr 



a do 



) r s 



.L_ ^ i I y 



he 



[0056] 



We further envision adding the wocd cnios to the mas! 



o 



tun or mash cooker. For these oases we would add the cnips 



directly to the ma on and tney would do eas 



sod a rat eci r r om 



trie wort in the tauter tun. It one added the chips to the 
c o o k o r w e w o u 1 d n a v o a b e n e f .1 c i a 1 e x t rao: i o n per' i o d o f high 
temperature. However, if the cnips were aaded to the mash, 



e m p e r a t u r e e x p o s u r e w o u 1 d b e 



io\er as 



t 



ma s n is 



^ a t — r ] 



s reps : ton abou t 



b c trt: 



7() : 'P\ We 



t i -i r-, ;h t- ^ 



fn ;q f" "i Hrl i o 



O ,v:i r-i -_zi c- O it i i 1 H tit- 1 



convenient way to add tnem since they may not nave as much 



a 



•r q H r-. ( — t j 



e 



a 



n a t h e u s 



-P -s \\ 4- _ V- 

I ri V ci O rt 



// 1 1 



t^ f t , 



be r e a u i r e d . 
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